OBSERVATION OF A STRONGLY ENHANCED MAGNETO-OPTICAL KERR EFFECT IN COMPOSITIONALLY MODULATED FeTb/SiO FILMS
Amorphous FeTb alloy films are a promising material for a magneto-optical recording, especially being in a compositionally modulated (CM) structure with SiO, which present magnetization perpendicular to the film even for a thickness of less than 50 [I] . The magnetooptical Kerr effect has been of interest for optical readout of magnetically recorded informations. The Kerr rotation, however, is usually not large enough t o get a satisfactory readout signal-to-noise ratio. So it is still left as a challenging problem t o find a new material showing a large magneto-optical effect. Although it might be the second best way, for the present, the enhancement of the Kerr rotation is very attractive. The conventional technique by coating a dielectric layer on a film surface requires certain relations between refractive indices of dielectric and magnetic materials, and also the thickness of the dielectric layer and the wavelength of light used. In the case of the CM film the enhancement is caused by a combination of multireflections in the protective surface layer and dielectric inner layers sandwiched by magnetic layers. As the thickness of a magnetic layer decreases the latter is expected t o become important for the contribution to a resultant Kerr rotation.
The samples were prepared on glass substrates by an alternate evaporation of Fe, T b and SiO sources.
The FeTb layer thickness is limited t o less than 200 A, which is thin enough t o transmit visible light through several layers. The SiO layer ranges from 50 t o 200 A in thickness. The protective SiO layer (600 to 700 A) was also deposited on the surface t o prevent oxidation and t o enhance the Kerr rotation. The schematic structure of samples is shown in figure 1 . The Kerr rotation angle was measured from the air side of a film for light of wavelengths from 4000 to 9000 a in a magnetic field of 4 kOe.
In figure 2 observed spectra of the Kerr rotation are presented for typical three samples with a constant FeTb layer thickness. The wavelength a t maxima in the rotation angle strongly depends on the thickness of the protective layer. The Kerr rotation angle also depends very much on the thickness and the total number of FeTb layers [2] .
In order t o investigate an effect of the CM structure on the Kerr rotation, calculations were carried out by the consideration of summing up multiple beams, as shown in figure 1, which are multireflected and pass through FeTb layers in the CM film [3] . We used optical constants reported by Philipp for SiO [4] and by Allen for amorphous FeTb [5] . The calculated Kerr rotation spectra are presented in figure 3 . The spectrum (a) is for the films with a protective SiO layer This means that one can control the optical properties remaining the magnetic properties unchanged.
We thus far did not mention the reflectivity of the n CM films, but the interference enhancement usually goes with the reduction of the reflectivity. This is crucial for the magneto-optical readout because there exists a minimum value to obtain a practical signalto-noise ratio. It, however, is expected that the giant
Kerr rotation will develop a new application by itself. As is evident from comparing the spectrum (a) with others, the CM structure is suitable for the enhancing the magneto-optical effect. The interference enhancement using the CM structure has an advantage of satisfying the conditions like those for an antireflection film by adjusting a thickness ratio of the magnetic to dielectric layer, because it is possible to look on the dielectric constant, that is the square of the refractive index, averaged over both kinds of layers as an effective dielectric constant of the films.
